Abstract The present study was undertaken to investigate biofilm formation among the clinical Candida isolates from blood and cervical swabs. A total of 16 Candida blood isolates from neonates and 21 cervical isolates from pregnant women with vulvovaginitis were included in the study. Each isolate was identified to species level by various phenotypic tests. Biofilm formation was detected by colorimetric method. C. glabrata and C. albicans were the major isolates from blood and cervical swab respectively. The biofilm formation was found in 14 (87.5 %) blood isolates and only in 4 (19.1 %) cervical isolates.
Biofilms (BF) are colonies of microbial cells encased in a self-produced organic polymeric matrix and represent a common mode of microbial growth. Microbes growing as biofilm are highly resistant to commonly used antimicrobial drugs. Recently, microbial BF have gained prominence because of the increase in infections related to indwelling medical devices. BF formation by Candida species is believed to contribute to invasiveness of the fungal species [1] . Candida non albicans are commonly being isolated from the blood samples [2] . BF can vary and depends on Candida species. Vulvovaginal candidiasis in pregnant women is a predisposing cause for candidemia in newborne [3] .
The objective of this study was to investigate BF in clinical Candida isolates from blood of neonates and vaginal lesions of pregnant women at our tertiary care hospital.
A total of 16 Candida sp. were isolated from septicaemia patients admitted in neonatal intensive care units of our tertiary care hospital. Twenty-one vaginal isolates from pregnant women with vulvovaginitis were included in the study.
The samples were inoculated on Blood agar and MacConkey agar (Hi media, Mumbai) and incubated overnight at 37°C. The cervical swab samples that grew predominantly Candida colonies were included in the study.
The colonies were identified to the species level as per the standard protocol [4] .
Biofilm formation was detected using the microtiter plate method [5] . The assessment of biofilm formation was performed thrice in 3 wells for each strain. Biofilm positive isolates were considered those wells the A 630 of which was higher than the mean A 630 of negative control plus 39 SD.
The difference between the groups of blood stream and cervical isolates in their A 630 was analyzed by student's t test. The difference in the number of biofilm-positive strains in both groups was assessed by a v 2 with Yate's correction [v 2 yc] . Various Candida species among blood isolates were identified as C. glabrata (56.25 %), C. tropicalis (37.5 %), and C. krusei (6.25 %). All 21 cervical isolates were C. albicans.
The comparison of the A 630 of wells inoculated by the blood stream isolates against cervical isolates shows that mean A 630 of blood isolates was higher (0.612) than cervical isolates (0.324)[student's t test, P = 0.001]. The threshold value for evaluation of biofilm-positivity was calculated as A 630 = 0.347. The ratio of the biofilm-positive strains was higher in strains isolated from blood cultures (87.5 %) than in cervical isolates (19.1 %) [v 2 yc = 14.403; df = 1; P = 0.010; Table 1 ]. Biofilm formation is consistently associated with C. tropicalis isolates, but is variable in Candida glabrata and C. albicans.
Candida BF may contribute both to the pathogenesis of superficial and systemic candidiasis as they are notoriously resistant to antifungal drugs.
Candida species are now the fourth most common cause of nosocomial blood stream infections [6] . Although C. albicans remains the most common species recovered from blood in Europe and the US, emergence of nonalbicans species has been documented [7, 8] .
In earlier studies C. tropicalis was the predominant species in blood stream infections in India [9, 10] . In contrast to this, our study is showing predominance of C. glabrata species (56.25 %), followed by C. tropicalis and C. krusei. C. glabrata is recognized to be the emerging pathogen worldwide [11] [12] [13] . In the present study 12 neonates were preterm with low birth weight [LBW] . In LBW infants, gastrointestinal disease or multiple-site colonization is often present prior to invasive C. glabrata infection [14] . C. tropicalis is also reported to be an increasingly common cause of sepsis [9, 10, 14] .
In our study none of the blood samples grew C. albicans. All the cervical isolates from pregnant women were C. albicans. This is in accordance with the other studies that state that C. albicans is still the commonest species being isolated from reproductive age group women [15] [16] [17] . Biofilm promotes persistence of fungal infection leading to recurrent attacks of vulvovaginitis [18] . Biofilm positive strains among the cervical isolates were only 4 (19.1 %). This shows that biofilm formation is not the main virulence factor in pathogenesis of vulvovaginitis.
Biofilm formation is highest in blood isolates when compared to cervical isolates, thus is a virulence marker in blood stream infection. Same observation is being made in other study also [19] . In conclusion, our study projects the importance of detection of biofilm formation, as a virulence factor, in blood stream isolates. The biofilm formation is not the pathogenic marker in vulvovaginitis. As only a limited number of Candida isolates could be tested in this study, further clinical studies need to be performed involving a larger number of isolates to confirm the findings. Difference in ability to form biofilm between the two groups was statistically significant (v 2 yc = 14.403; df = 1; P = 0.001) Indian J Microbiol (July-Sept 2012) 52(3):504-506 505
